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Chromatogra] 
Field of the Invention 



tphy Column Distribution System 



chromatography columns. 



Background of the invention 

chroroatogtaphic colmim increases. 

Typically, xo p ^ H; „^ t£ ^articles An alternative to the packed bed is the so- 

fluid inlet and outlet of the packing. 



(HEM! «T.4» F«ah»r.l»«n»pp.t < .tt e *014M S«9TT T-S2r F.MIT/M3 MM 



rinmitaneously over the cross-seen — — ° f Wi *° Ut 3 ^ 

achieve uniform flow distribution through the packing. 

Ito wiU Iffld to increased dispersion, to *• chromatographic system by bmadcning the 
co^ectiveiesiAmcetimcuistrib^ 

con*ofledto«Wontotne amount of dispersion i^dn^hytheeto^reptacpaeton, 
itself hy means of diffusion and mixing effects. 

Standard fltod distortion* systems consist of one central totaled to the end ptoto of 4e 
cotomn, ^^MC^ephasetooembh^onwitoaitodtaibudoncharoel ^pjbetondtoe 
^(wovenneror^oTbedsnpponattoetolet^of^^andasnn^fl^ 

theoceessary mechenteel support of the mter^^orutoeolnrrn^tbeloed^e 

!ocal effective channel height (i.c fte hei0rt at a mention * a *v=n radial distance ftom the 

s con^onmngop m ch^elC,e.artVireech^ 

Md flow as the total cross^eeuonal area of the channels to rne acmal column at *e same 

^ distance. lte3,iftaap^o^»^^ c ^^ Ma< ^ Rto A 
c^contrev^mmandhalf of fte cross-sectional area was occupied by ribs at dtstimee 
K.theathe effective channel height at distance* would be 2 mm. B is considered desnaWe 
„ that the local effective channel height varies linearly from the centre of the column toft. 

HOwever.tontepdor arti no account has made of the effect rharthe size and number of ribs 
has „n*e local effective channel height Wscsnbes™ toFigS in whichme sohd .me 
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shows the calculated effective channel height (ECH) against radial distance (R) from the 
centre of the column for a typical prior art column with ribs starting at R=55 mm and R-l 10 
awhile the dotted line show, the desired linear variation in local effective channel height. 
At R=55 mm the actual local effective channel height is 3.2 mm while the desired local 
effective channel height is 3.8 mm. i* only 84% of the desired value, and at R-112 mm the 
actual effective local charmelbeight is L4 nnn - oiuy 56% of the de^d height is 2.5 ram. 
Clearly, there is a local decrease in the effective channel height, and therefore tottKng of the 
flow in the distribution channels, at <fce radial positions where the number of ribs doubles. 
This causesalocal pressure increase which has a negative impact on the chromatographic 



Surnmary of the Invention 

According to the present mvennon, 
I5 hymeansofadevicehavmgthefes^^ . 



Brief Description of the Figures 

Figure la) shows schematically apian view of a prior art distribution plate for a 
chromatography column.; 

20 

Figure lb) shows a cross-section along line I-I in figure la); 

Figure 1c) shows an enlarged view of a portion of the plan view of figure la); 

25 Figure Id) showsaperspecdveview of the portim of the pi« art distribution^ 
figure Ic); 

FigureZa) shows schematically aplau viewof a first embodiment of a chromatography 
column distribution plate in accordance with the present invention. 

Figure 2b) shows an enlarged viewof a portion of the plan view of figure 2a); 
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figure 2b); 

5 prior art column; snd, 

mb0 a^ of acoiumn in ^ance^fhthep^im^ 

^ ^ Matte »«-* OT ,t to P eripW9 of^body3. ThetagM 

of the eacn nxsx ucu * w . - f • towa ids the central udct 

^ . a f."<r tmm J with a tapered portion 10 of length tl lacing towbiu* 

periphery 9 of the body 3. 

^9^0=^^^ te,4= orifice 3,a»cf^ ; — * 
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second bed support ribs 17. Each ihirdbed support rib 19 has a tapered portion 21 of length t3 
which faces towards the central inlet orifice 5, and an elongated rib body 23 of length (L3-t3) 
wimasubstantiaUy constam width wl. These third bed support ribs 19 extend from second 
intermediate radial position R3 to near to the periphery 9 of the body 3- 

Channels 13 are formed by the gaps between the ribs 7, 17, 19. 

As can be understood fiom the figures la)-ld), at the regions in the vicinity of 1he radial 
position* S2 and*3 there is a reduction in the local cross-sectional area of the channels 13 
due to the presence of the second, respectively, third support ribs. This reduction in the local 
cross-sectional area causes a local throttling of the flow though the channels 13 which is 
Rested as a local pressure increase. This disturbs the flow through the distribution system 
and has anegative impact on the performance of the chromatography column. 

Figures 2a)-2c) show schematically views'of a first embodiment of a distribution plate 101 in 
accordance with the present mveution. Distribution plate 101 comprises a body 103 in the 
form of a disc with a central inlet orifice 105. A plurality of first bed support ribs 107 of 
length LL1 extend radially from an inner, first radial position Rl near to the orifice 105 to an 
outerradialpositionnearto theperiphery 109 of thehody 103- Bach first bed supportrib 107 
has a rnaxhrrum height at its first end 106 -ear to or at the orifice 1 05 and a ramimum height 
at its second end 1 08 near to or at the periphery 109 of Ihe body 1 03. The height of the each 
fcst bed supportrib 107 varies linearly from the first end 106 to the second end 108. Each 
first end 106 is tapered with a tapered portion 110 of length til facing towards the central rnlet 
orifice 105. Each first rib 107 has an elongated rib body 111 of length COl-fll) which 
extends from the point of maximum width of the tapered portion HO to the second end 108. 
As explained below, elongated rib 111 body does not have a constant width along its length. 

Starting at a first inner intermediate radial position** situated between the orifice 105 and 
the periphery 109, a plurality of first intermediate bed support ribs 117 of length 1X2 (winch 
> is less than LL1) are positioned between the first bed support ribs 107. Each first intermediate 
' bed support rib 1 1 7 has a tapered portion 1 16 of length tl2 which has a pointed end that faces 
towards the central Met orifice 105, and an elongated rib body 118 of length (LL2-H2) I with a 
varying width as described below. These first intermediate bed support ribs 3 
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fet ^u«c^P^«'»*^^^ on ^ ,t,fl,epeti! ' lieiyl09of 

the body 103. 

1.7 andtbeflrainuaxhediatebed support ribs X17. Each second bed support rib 119 to 

=- i, the desiredlocal efftcdve channel height and the actnal 
< afiinajdmOTihffl^ence between the oestreaioi.^ (he 

20 foxmedbetweennbs. This maybe achieve* oy P tthetaf>ered 

ofeachfetsuppoxtrib 107 at the position tag*M»*« rt ^ 

of eacn tnn «PP intermediate support nb 1 19 

portion 116 of a first intermediate support nti i x / ^ . 

portion xio pi * eaehfiist ratermediate support rib 

and/or by adapting the width of me eloped body 1 IS of • ^ ( 

^^eesthede^ed^e^veeh^elhe^lno^teduce^n 
L sectional areaof achate! at the radiat positions wto.*- are fnst and s^d 
_ ^^l^gatedbodylll atae.yra.tal 

to^^supportnballT ,119,* ' ^^^^ 
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, ri a b SH.t-i.o*p-fc*lyM--'«««»«" taa local riMtatarihi* 
^erroostoffhela** ofthelongest rib,. Thkisachtev^dby adapting the tangenttal cross 
^aiareaofeach^ngatedribbodylllat.xadialposiriot.Rx^an^oan.e^to.or 

sH^ymororim.orsH^^l^^^^-- 8 ^^ 0 ^^ 

^loxoss^o^^oan.cdbythepre^coofas^dto— te support nb^L 9 
taoo^satadftaby-^fl"^^^^^ 11 ^^^^ 
cross sechcnal area c^bythe presence of^^ 

^a.R=no»m.«canb e s« n in^4:Inn^4th a — m d^ahonoftho 
. m ,ocal eHect colon* bsisfct (shown by a solid lino) from foe desired local offtonve 

M*ti. 1 . 6mma ndtb.daai I od e ff«dvaoh S n M lhd^i S 1.= rrnn- a differ of on* 6.7 
% In this column, ov« tbo length of the longest ribs, the lengths of lie portions of 4* 
^1.^^. — — — helghttnatis^o^*^ 
Ml effective channel hoteht.wl.en added together, correspond to more ton 80 A, of the 
length of longest of these ribs. 

fl.^ortodWrit^^^^^^'^"^- 
^jy.ofthedeahedJooaleffeeriveohannel height correspond to more than 90% of the 
Icogth of the tap* ribs. More pref<**ly. dtad»*m systeoas in accordance w«h the 

channel height fbr 100% of the length of these ribs. 



Tx^elongaledrib bodies 111 and 118, to width of jnst on. type of elongated nbbody.e-g. 
5 elongated rib bodies 118 can be adapted. 

fc^erembodbnantoftopresent invention, inateariofeo^penaatingfbrfl.e^o.of 
^channel width caused by to presence of a aeeond and nntteranpportriba by adapung^o 
width oflongerAbodica.to^gKoffhechannelbe.waentoribs canbe adapted. 

'° Wnuetopresentinvenrionhasbecumustratedby eKampte of entodintenu of disnib^n 
h wbicbtoloc^eiftcrivec^UintenWtov^bn^^c 

l^euonCi.e.loc^er^coio^heigh^^ 
a^eefromtocer^oftoeoJun^.nisalsn^^ 

^^lybuttoacnrvetaaeenfdancc^ano^et^rta.fbr example. local effective 
eolnontheigh, is proportional to to inverse cfto square of radia! distance front to cenne of 
the column- 

ao Byincreasinglyaccnratelyadapringtod— -rf^"^*"*^. 
aLbntion system fa accc^witb to present invention where to ac^Wcffcc^ 

a ^tedestodlocaleficctivecl^elheishtoverto^lelenga.oftonbs. 

The abovetnentioned embodiments ate intended te illustrate to present inversion and are not 
i^dedtoU.mttoscopeofpmtectionclaimrflVtofoDowingctaroa. 
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Claims 
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1 . Orromatogr aphy coluirui distribution system (101) comprising a set of first bed 
support ribs (107) extending radially from a inner, first radial position (Rl) near the 
centre of the plate to a outer radial position nearer to the periphery (109) of the plate 
and at least one set of intermediate bed support ribs (1 17, 119) starting at an 
intermediate radial position (R2, R3) and extending to an outer radial position nearer 
to the periphery (109) of the plate (101), whereby channels axe formed between 
adjacent bed support ribs (107, 117, 119) and the desired effective local channel height 
is intended to vary in accordance with a predetermined formula from said first radial 
position Rl to said outer radial position, characterised in tfiat the transverse cross- 
sectional areas of said ribs (107, 1 17, 119) or said channels are adapted such that the 
actual local effective channel height is wLthin 15% of the desired local effective 
channel height overporlions of the distribution system situated between said first 
radial position (Rl) and said outer radial position, wherein the total length of said 
portions correspond to at least 80% of.the distance between said first radial position 
(Rl) and said outer radial position. 

2. Chromatography column distribution system (101) in accordance with claim 1 
characterised in that the transverse cross-sectional areas of said ribs (107, 1 17, 119) or 
said channels are adapted suchthat the actual local effective channel height is within 

1 0% of the desired local effective channel height- 

3. Chromatography column distribution system (101) in accordance with claim 1 or 
claim 2 characterised in that the transverse cross-sectional areas of said ribs (1 07, 1 17, 
1 19) or said channels are adapted such that the actual local effective channel height is 
within 5% of the desired local effective channel height 

4. Chromatography column distribution system (101) in accordance with any of the 
previous claims characterised in that said local effective channel height varies 
inversely in proportion to the radial distance from (Rl). 

5. Chromatography column distribution system (101) in accordance with any of the 
previous claims characterised in that said portions correspond to at least 90% of the 
distance between said first radial position (Rl) and said outer radial position. 
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Abstract 

A chromatography column distribution system (101) comprises a set of fiat bed support nbs 
(107) extending radially from a inner, first radial position (Rl) near the centre of the plate to a 
outer radial position nearer to the periphery (109) of the plate and at least one set of 
intermediate bed support ribs (1 17. 1 19) starting at an intermediate radial position (R2, R3) 
and extending to an outer radial position nearer to the periphery (109) of the plate (101), 
. whereby channels are formed between adjacent bed support ribs (107, 117. 119), The desired 
effective local channel height is intended to vary in accordance with a predetermined formula 
fern said first radial position (Rl) to «dd outer radial position, and in accordance with the 
present invention the transverse cross-sectional areas of said ribs (107, 117, 119) or said 
channels are adapted such that <he actual local effective channel height is within 15% of the 
desired local effective channel Height over portions of the distribution system situated 
between said first radial position (Rl) and said outer radial position, wherein the total length 
of said portions correspond to at least 80% of the distance between said first radial position 
(Rl) and said outer radial position. 



Figure 2b) 
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Fig. lc) 
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Fig. 2a) 
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Fig- 2c) 
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